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 ﺟﺎﻧﻮران، ﻣﺮگﻣﻮﺟﺐ  و ﺗﻮﻟﻴﺪ ﻗﺎرچ ﻣﺨﺘﻠﻒ ﻫﺎي ﮔﻮﻧﻪ ﺗﻮﺳﻂ ﻛﻪ ﻫﺴﺘﻨﺪ ﻃﺒﻴﻌﻲ ﺳﻤﻮم ﻫﺎ ﻳﻜﻮﺗﻮﻛﺴﻴﻦﺎﻣ :ﻫﺪف و ﻣﻘﺪﻣﻪ
 ﻳﺎﻓﺖ ﺟﻬﺎن ﺳﺮاﺳﺮ درﻳﻲ ﻏﺬا و ﻛﺸﺎورزي ﻣﺤﺼﻮﻻت از زﻳﺎدي ﺗﻌﺪاد در اﻏﻠﺐ ﻫﺎ ﻳﻜﻮﺗﻮﻛﺴﻴﻦﺎﻣ. ﺷﻮﻧﺪ ﻣﻲ اﻧﺴﺎن و ﮔﻴﺎﻫﺎن
 آب ﻳﺎ ﺟﻐﺮاﻓﻴﺎﻳﻲ ﺧﺎص ﻣﻨﺎﻃﻖ ﺑﻪ ﻫﺎ ﻗﺎرچ اﻳﻦ وﺟﻮد، اﻳﻦ ﺑﺎ. آﻟﻮدﮔﻲ ﺷﻮﻧﺪ ﺑﻪ ﻣﻨﺠﺮ ﺗﻮاﻧﻨﺪ ﻣﻲ ﻣﺨﺘﻠﻒ ﻣﺮاﺣﻞ در ﻛﻪ ﺷﻮد ﻣﻲ
 ﻣﻨﺎﺳﺐ ﻣﺤﻴﻂ ﺷﺮاﻳﻂ ﻛﻪ اﻓﺘﺪ ﻣﻲ اﺗﻔﺎق ﺻﻮرﺗﻲ در ﺗﻨﻬﺎ ﺳﻤﻮم ﺗﻮﻟﻴﺪ و ﻗﺎرﭼﻲ رﺷﺪ واﻗﻊ، در. ﻧﻴﺴﺘﻨﺪ واﺑﺴﺘﻪ ﺧﺎﺻﻲ ﻫﻮاﻳﻲ و
 ﻣﻲ ﺗﻮﻟﻴﺪ ﻗﺎرچ آﺳﭙﺮژﻳﻠﻮس ﻣﺨﺘﻠﻒ ﻫﺎي ﮔﻮﻧﻪ ﺗﻮﺳﻂ ﻛﻪ ﻫﺴﺘﻨﺪ ﻫﺎ ﻣﺎﻳﻜﻮﺗﻮﻛﺴﻴﻦ از ﮔﺮوﻫﻲ ﻣﻬﻤﺘﺮﻳﻦ ﻫﺎ آﻓﻼﺗﻮﻛﺴﻴﻦ. ﺑﺎﺷﺪ
 آﻟﻮدﮔﻲ ﺷﻴﻮع ﺑﺮرﺳﻲ ﻣﻄﺎﻟﻌﻪ، اﻳﻦ از ﻫﺪف. ﭘﺎرازﻳﺘﻴﻜﻮس آﺳﭙﺮژﻳﻠﻮس و ﻓﻼووس آﺳﭙﺮژﻳﻠﻮس ﻣﺜﺎل ﻋﻨﻮان ﺑﻪ ﺷﻮﻧﺪ،
 در آﻟﻮدﮔﻲ ﻛﻨﺘﺮل و ارزﻳﺎﺑﻲ. اﺳﺖ آن ﺑﺮ ﻣﺆﺛﺮ ﻋﻮاﻣﻞ ﺗﻌﻴﻴﻦ و اﻳﺮان ﻣﺨﺘﻠﻒ ﻣﻨﺎﻃﻖ در ﻫﺎ ادوﻳﻪ و ﮔﻴﺎﻫﺎن در آﻓﻼﺗﻮﻛﺴﻴﻦ
 ﺑﻴﻦ ﺑﺎزار در رﻗﺎﺑﺖ و ﺗﻀﻤﻴﻦ را ﻛﻨﻨﺪﮔﺎن ﻣﺼﺮف ﺳﻼﻣﺖ ﺗﻮاﻧﺪ ﻣﻲ ﺷﻮد، ﻣﻲ اﺳﺘﻔﺎده ﻏﺬاﻳﻲ ﺻﻨﺎﻳﻊ در ﻛﻪ ﻫﺎ ادوﻳﻪ و ﮔﻴﺎﻫﺎن
 .دﻫﺪ اﻓﺰاﻳﺶ را اﻟﻤﻠﻠﻲ
 ﺳﻴﺎه، ﻓﻠﻔﻞ ،ﺑﻮ ﺑﺮگ زردﭼﻮﺑﻪ، ﺳﻴﺎه، زﻳﺮه ﺳﺒﺰ، زﻳﺮه ﺑﺎﺑﻮﻧﻪ، ،ﺳﻤﺎق) ﻫﺎ ادوﻳﻪ و ﮔﻴﺎﻫﺎن از ﻧﻤﻮﻧﻪ 021 اول، ﻣﺮﺣﻠﻪ در :روﺷﻬﺎ
 ﺳﻄﺢ ﮔﻴﺮي اﻧﺪازه ﺑﺮاي ﺑﻨﺪي ﺑﺴﺘﻪﻓﻠﻪ و  ﻫﺎي ﻓﺮم( رازﻳﺎﻧﻪ زﻧﺠﺒﻴﻞ، ﻧﻌﻨﺎع، ،آوﻳﺸﻦ رﻳﺤﺎن،داﻧﻪ  ،ﻣﺮﻳﻢ ﮔﻠﻲ ﻗﺮﻣﺰ، ﻓﻠﻔﻞ
 ﺳﺘﻮن ﻃﺮﻳﻖ از ﺳﭙﺲ و ﺷﺪ اﺳﺘﺨﺮاج 08% ﻣﺘﺎﻧﻮل از اﺳﺘﻔﺎده ﺑﺎ آﻓﻼﺗﻮﻛﺴﻴﻦ. ﺷﺪ ﺗﻬﻴﻪ اﻳﺮان ﻣﺨﺘﻠﻒ ﻣﻨﺎﻃﻖ از ﻓﻼﺗﻮﻛﺴﻴﻦآ
 در ﻓﻠﻮرﺳﻨﺲ ﺗﺸﺨﻴﺺ ﺳﻴﺴﺘﻢ ﺑﻪ ﻣﺠﻬﺰ ﺑﺎﻻ، ﻛﺎراﻳﻲ ﺑﺎ ﻣﺎﻳﻊ ﻛﺮوﻣﺎﺗﻮﮔﺮاﻓﻲ از اﺳﺘﻔﺎده ﺑﺎﺷﻨﺎﺳﺎﻳﻲ . ﺷﺪ ﺟﺪاﺳﺎزي ﻲﻴﺘﻨاﻓاﻳﻤﻮﻧﻮ
 ﮔﻴﺮي اﻧﺪازه از ﺣﺎﺻﻞ ﻧﺘﺎﻳﺞ ﺑﻪ ﺗﻮﺟﻪ ﺑﺎ .ﺷﺪ اﻧﺠﺎم ﻧﺎﻧﻮﻣﺘﺮ 534 و 563 اﻧﺘﺸﺎر ﻣﻮج ﻃﻮل و ﺗﺤﺮﻳﻚ ﻫﺎي ﻣﻮج ﻃﻮل
 ﻗﺮﻣﺰ ﻓﻠﻔﻞ ﭘﻮدر ﻛﻪ اﺳﺖ آﻟﻮدﮔﻲ ﺑﻴﺸﺘﺮﻳﻦ داراي ﻗﺮﻣﺰ ﻓﻠﻔﻞ ﭘﻮدر ﻫﺎي ﻧﻤﻮﻧﻪ ﺗﻤﺎم ادوﻳﻪ، و ﮔﻴﺎﻫﻲ ﻫﺎي ﻧﻤﻮﻧﻪ در آﻓﻼﺗﻮﻛﺴﻴﻦ
 ارزﻳﺎﺑﻲ ﻣﻮرد آﻟﻮده ﻗﺮﻣﺰ ﻓﻠﻔﻞ ﻗﺮﻣﺰ ﻓﻠﻔﻞ روي ﺑﺮ دﻣﺎ اﺛﺮ ﺑﻌﺪ، ﻣﺮﺣﻠﻪ در .ﺷﺪ اﻧﺘﺨﺎب ﺟﺎذب ﻣﻮاد و ﻛﺮووﻳﻮﻣﺎ اﺷﻌﻪ دﻣﺎ، اﺛﺮ ﺑﺮاي
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 ﺟﺎذب ﻣﻮاد اﺛﺮ ﻧﻬﺎﻳﺖ، در. ﮔﺮﻓﺖ ﻗﺮار ﺑﺮرﺳﻲ ﻣﻮرد آﻟﻮده ﻗﺮﻣﺰ ﻓﻠﻔﻞ ﻗﺮﻣﺰ ﻓﻠﻔﻞ ﺑﺮ ﻛﺮووﻳﻮﻣﺎ اﺷﻌﻪ اﺛﺮ ﺑﻌﺪ ﻣﺮﺣﻠﻪ در. ﮔﺮﻓﺖ ﻗﺮار
  .ﮔﺮﻓﺖ ﻗﺮار ﺑﺮرﺳﻲ ﻣﻮرد آﻟﻮده ﻗﺮﻣﺰ ﻓﻠﻔﻞ ﺑﺮ (ﻓﻌﺎل زﻏﺎل و زﺋﻮﻟﻴﺖ ﺑﻨﺘﻮﻧﻴﺖ،)
 ﻣﻲ ﻣﺮﺑﻮط 03/8% 1B ﻓﻼﺗﻮﻛﺴﻴﻦآ ﺑﻪ ﻫﺎ ادوﻳﻪ و ﮔﻴﺎﻫﺎن ﻫﺎي ﻧﻤﻮﻧﻪ در آﻟﻮدﮔﻲ ﻣﻴﺰان ﺑﻴﺸﺘﺮﻳﻦ اول، ﻣﺮﺣﻠﻪ در :ﻳﺎﻓﺘﻪ ﻫﺎ
 آﻓﻼﺗﻮﻛﺴﻴﻦ ﺳﻄﺢ ﺑﺮ ﻣﺆﺛﺮ ﻋﻮاﻣﻞ ﺑﺮرﺳﻲ. ﺷﺪ ﮔﺰارش 001% ﻗﺮﻣﺰ ﻓﻠﻔﻞ در آﻓﻼﺗﻮﻛﺴﻴﻦ آﻟﻮدﮔﻲ ﻣﻴﺰان ﺑﻴﺸﺘﺮﻳﻦ ﻛﻪ ﺷﻮد
 آﻓﻼﺗﻮﻛﺴﻴﻦ ﺳﻄﺢ ﻛﻪ داد ﻧﺸﺎن ﻧﺘﺎﻳﺞ ﻫﻤﭽﻨﻴﻦ. (<P0/50) رﻃﻮﺑﺖ ﺑﻮد ﺑﺎ ﻫﺎ ﻧﻤﻮﻧﻪ ﺑﻴﻦ داري ﻣﻌﻨﻲ اﺧﺘﻼف دﻫﻨﺪه ﻧﺸﺎن
 آﻓﻼﺗﻮﻛﺴﻴﻦﺳﻄﺢ  ﻛﺎﻫﺶ دﻫﻨﺪه ﻧﺸﺎن درﻣﺎن ،ﺑﻌﺪ ﻣﺮﺣﻠﻪ در(. >P0/50) اﺳﺖ ﻧﮕﺮﻓﺘﻪ ﻗﺮار ﻫﺎ ﻧﻤﻮﻧﻪ ﺑﻨﺪي ﺑﺴﺘﻪ ﺗﺄﺛﻴﺮ ﺗﺤﺖ
. ﺷﺪ ﻣﺸﺎﻫﺪه اي ﻣﻼﺣﻈﻪ ﻗﺎﺑﻞ ﻛﺎﻫﺶ ﺣﺮارت دﻗﻴﻘﻪ 042 ﺗﺎ 03 ﺑﺮاي ﺳﺎﻧﺘﻴﮕﺮاد درﺟﻪ 09 دﻣﺎي درﻛﻪ  اﺳﺖ ﻫﺎ ﻧﻤﻮﻧﻪ در
 ﻣﻌﻨﻲ اﺧﺘﻼف ﻛﻪ اﺳﺖ 2Bآﻓﻼﺗﻮﻛﺴﻴﻦ  ﺑﺮاي 72/58%ﻛﺎﻫﺶ  و 1Bآﻓﻼﺗﻮﻛﺴﻴﻦ  ﺑﺮاي 22/10ﻛﺎﻫﺶ % ﻛﻪ داد ﻧﺸﺎن ﻧﺘﺎﻳﺞ
 درﻣﺎنﻫﻤﭽﻨﻴﻦ  ﺑﻌﺪ، ﻣﺮﺣﻠﻪ در(. <P0/50) ﻣﺸﺎﻫﺪه ﺷﺪ درﻣﺎن ﻣﺨﺘﻠﻒ ﺷﺮاﻳﻂ در آﻓﻼﺗﻮﻛﺴﻴﻦ ﺳﻄﺢ ﻛﺎﻫﺶ ﺑﻴﻦ ﻣﻴﺰان داري
 ﻛﺎﻫﺶاﺷﻌﻪ ﻣﺎﻛﺮووﻳﻮ  ﺑﺎ وات 009 در ﺛﺎﻧﻴﻪ 042ﺗﺎ  03 ﻣﺪت ﺑﻪ ﻛﻪ اﺳﺖدر ﻧﻤﻮﻧﻪ ﻫﺎ  آﻓﻼﺗﻮﻛﺴﻴﻦ ﺳﻄﺢﻛﺎﻫﺶ  دﻫﻨﺪه ﻧﺸﺎن
 ﺑﺮاي 33/68% ﻛﺎﻫﺶ و 1Bآﻓﻼﺗﻮﻛﺴﻴﻦ  ﺑﺮاي 73/25% ﻛﺎﻫﺶ ﻛﻪ دﻫﺪ ﻣﻲ ﻧﺸﺎنﻧﺘﺎﻳﺞ . ﺷﺪ ﻣﺸﺎﻫﺪه اي ﻣﻼﺣﻈﻪ ﻗﺎﺑﻞ
 ﻣﺸﺎﻫﺪه ﺷﺪ درﻣﺎن ﻣﺨﺘﻠﻒ ﺷﺮاﻳﻂ در آﻓﻼﺗﻮﻛﺴﻴﻦ ﺳﻄﺢ ﻛﺎﻫﺶ ﺑﻴﻦ ﻣﻴﺰان داري ﻣﻌﻨﻲ اﺧﺘﻼف ﻛﻪ اﺳﺖ 2Bآﻓﻼﺗﻮﻛﺴﻴﻦ 
  .ﻧﺸﺪ ﻣﺸﺎﻫﺪه درﻣﺎن ﻣﺨﺘﻠﻒ ﺷﺮاﻳﻂ درﻓﻼﺗﻮﻛﺴﻴﻦ آ ﺳﻄﺢ ﻛﺎﻫﺶ ﺑﻴﻦ داري ﻣﻌﻨﻲ اﺧﺘﻼف ﻧﻬﺎﻳﻲ، ﻣﺮﺣﻠﻪ در(. <P0/50)
 ﻣﻲﺑﻪ آﻓﻼﺗﻮﻛﺴﻴﻦ  آﻟﻮدﮔﻲ ﻏﺬاﻳﻲ، ﻣﻮاد دﻫﻨﺪه ﺗﺸﻜﻴﻞ اﺟﺰاء ﻋﻨﻮان ﺑﻪ ﻫﺎ ادوﻳﻪ از ﮔﺴﺘﺮده اﺳﺘﻔﺎده ﺑﻪ ﺗﻮﺟﻪ ﺑﺎ :ﮔﻴﺮي ﻧﺘﻴﺠﻪ
  .ﺷﻮد ﻣﻲ ﺗﻮﺻﻴﻪ ﺷﺪت ﺑﻪ ﻫﺎ ادوﻳﻪ ﻣﻨﻈﻢ ﻧﻈﺎرتﺑﻨﺎﺑﺮاﻳﻦ . ﺑﺎﺷﺪ ﺟﺪي ﺗﻬﺪﻳﺪ ﻳﻚ ﺗﻮاﻧﺪ
 ، ﮔﻴﺎﻫﺎن داروﻳﻲ، ﺣﺮارت، ﻣﺎﻛﺮووﻳﻮ، ﻣﻮاد ﺟﺎذبCLPHآﻓﻼﺗﻮﻛﺴﻴﻦ،  ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
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Abstract 
Background and Objectives: Mycotoxins are natural toxins, which are produced by several 
fungal species and are associated with morbidity or even mortality in animals, plants, and 
humans. Mycotoxins are often found in a large number of agricultural and food products 
throughout the world. In different stages such as the production, harvest, transport, and storage of 
agricultural products, mycotoxins can result in the contamination of human food or animal feed. 
Nevertheless, these fungi are not endemic to specific geographical areas or climates. In fact, 
fungal growth and toxin production occur only if the environment and conditions are suitable. 
AFs are the most important group of mycotoxins, produced by different Aspergillus species, i.e., 
Aspergillus flavus and Aspergillus parasiticus. The aim of this study was to investigate the 
prevalence of aflatoxin contamination in herbs and spices in different regions of Iran and 
determine the effective factors. Seaidly assessment and control of toxin contamination in herbs 
and spices, used in food industries, can guarantee the health of consumers and promote 
competition in the international market. 
Methods: At the first step, ١٢٠ samples of herbs and spices (Sumac, Chamomile, Green cumin, 
Black cumin, Turmeric, Bay leaf, Black pepper, Red pepper, Sage, Basil seeds, Thyme, Mint, 
Ginger, Fennel) in both bulk and packaged forms were prepared in order to measure aflatoxin 
level from different regions of Iran. Aflatoxin was extracted, using ٨٠٪ methanol and then 
purified via immunoaffinity column. Detection were performed, using high performance liquid 
chromatography, equipped with a fluorescence detection system at excitation and emission 
wavelengths of ٣٦٥ and ٤٣٥ nm, respectively. According to the results AFs content of herb and 
spice samples, all samples of red pepper powder have the highest contamination which red 
pepper powder for effect of temperature, microwave radiation and adsorbent materials were 
selected. In the next step, the effect of temperature on Afs contaminated red pepper was evaluated 
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in a laboratory setting. In the next step, the effect of microwave radiation on Afs contaminated 
red pepper was evaluated in a laboratory setting. In the final part, the reducing effect of adsorbent 
materials (bentonite, zeolite, and activated charcoal)  on Afs contaminated red pepper was 
evaluated. 
Results: At the first step, the highest prevalence of aflatoxin contamination in samples of herbs 
and spices was attributed to AFB١ (٣٠٫٨٪). Also, the highest prevalence of aflatoxin 
contamination was reported in red pepper (١٠٠٪). Examination of factors affecting aflatoxin level 
showed a significant difference between the samples in terms of moisture (P<٠٫٠٥). Also, as the 
results indicated, aflatoxin level was not significantly influenced by the packaging of the samples 
(P>٠٫٠٥). In the next step, although treatment showed different degrees of AFs reduction in the 
samples, a substantial decrease was reported in samples heated at ٩٠°C for ٣٠-٢٤٠ min.The 
findings indicated a ٢٢٫٠١٪ decline in the amount of AFB١ and a ٢٧٫٨٥٪ reduction in AFB٢. 
There was a significant difference in AFs level decrease under different treatment conditions 
(P<٠٫٠٥). In the next step, although treatment showed some level of AFs degradation, a 
significant reduction has been reported in the AFs concentrations of the samples influenced at 
٩٠٠ watts for ٣٠-٢٤٠ seconds. The findings indicated a ٣٧٫٥٢٪ decline in the amount of AFB١ 
and a ٣٣٫٨٦٪ reduction in AFB٢. Moreover, a significant difference was observed between AFs 
level decrease in different treatment conditions (P<٠٫٠٥). In the final part, no significant 
difference was observed between AFs level decrease in different treatment conditions. 
Conclusion: AFs contamination could be a serious threat, given the prevalent use of spices as 
ingredients in food preparation. Therefore, regular monitoring of spices, is highly recommended. 
Keywords: Aflatoxin, HPLC, Temperature, Microwave, Adsorbents, Medicinal herb
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